Metabolic changes in alveolar type II cells after exposure to hydrogen peroxide.
Since oxygen metabolites may play an important role in pulmonary oxidant injury, the effects of hydrogen peroxide (H2O2) on energy metabolism in alveolar type II cells isolated from rats were studied. The major effect of H2O2 is a rapid and dramatic reduction in the steady-state level of cellular ATP; e.g., ATP levels are reduced by 77 +/- 3% after only 5 min of exposure to H2O2 (0.5 mM). Cellular oxygen consumption is affected in a similar manner, suggesting that ATP synthesis is impaired. Experiments with isolated lung mitochondria demonstrate that exposure to 0.5 mM H2O2 for 5 min inhibits the rate of mitochondrial ATP synthesis by 51 +/- 3%. The site of mitochondrial ATP synthesis inhibition by H2O2 appears to be the adenosinetriphosphatase-synthase enzyme complex which phosphorylates ADP to ATP. Mitochondrial electron transport is unaffected. The association of 3-O-methylglucose with type II cells and glycolytic metabolism, measured as lactate production, are reduced by 25-35% by H2O2. The data also show that the cells are capable of recovery following exposure to H2O2, at least at lower exposure levels. These results indicate that exposure of type II cells to H2O2 alters the energy state of the cells by decreasing ATP synthesis. In turn, other important cellular functions may be impaired.